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Dissemination	  and	  implementation	  (D&I)	  aims	  to	  bridge	  the	  gap	  between	  discovery	  of	  
new	  research	  and	  application	  of	  these	  findings	  in	  public	  health	  and	  healthcare	  settings.	  	  
Systematic	  and	  defined	  methods	  of	  D&I	  are	  essential	  to	  promote	  the	  effective	  utilization	  of	  
evidence-­‐based	  practices	  to	  improve	  the	  quality	  of	  health	  promotion	  and	  population	  health.	  	  As	  
D&I	  is	  relatively	  new	  on	  the	  research	  agenda	  and	  has	  evolved	  from	  diverse	  disciplines,	  
challenges	  exist	  that	  impede	  the	  D&I	  process	  including	  inconsistent	  terminology,	  shortcomings	  
and	  underutilization	  of	  relevant	  conceptual	  models,	  and	  a	  lack	  of	  consensus	  regarding	  
appropriate	  research	  designs	  and	  methods.	  	  This	  paper	  aims	  to	  unify	  the	  most	  recent	  research	  
in	  the	  field	  of	  D&I	  and	  use	  this	  information	  to	  inform	  strategies	  of	  the	  Protect	  Them©	  project,	  
an	  intervention	  that	  implements	  D&I	  communication	  based	  strategies	  intended	  to	  motivate	  
providers,	  parents	  and	  preteens	  to	  discuss	  prevention	  of	  a	  sexually	  transmitted	  infection	  and	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   1	  
INTRODUCTION	  TO	  DISSEMINATION	  &	  IMPLEMENTATION	  &	  THE	  PROTECT	  THEM©	  PROJECT	  
Dissemination	  and	  implementation	  (D&I)	  aims	  to	  bridge	  the	  gap	  between	  discovery	  of	  
new	  research	  and	  application	  of	  these	  findings	  in	  public	  health	  and	  healthcare	  settings.	  	  This	  is	  
accomplished	  by	  the	  systematic	  utilization	  of	  evidence-­‐based	  practices	  (EBPs)	  to	  improve	  both	  
the	  quality	  and	  effectiveness	  of	  health	  promotion	  and	  health	  services.1	  As	  the	  body	  of	  
evidence-­‐based	  intervention	  research	  continues	  to	  grow,	  effective	  methods	  of	  D&I	  are	  essential	  
to	  efficiently	  put	  this	  evidence	  into	  the	  real	  world	  context	  of	  patient	  care	  and	  population	  
health.	  	  D&I	  is	  relatively	  new	  on	  the	  health	  research	  agenda	  and	  is	  increasingly	  prioritized	  with	  
major	  health	  funding	  agencies	  including	  the	  National	  Institutes	  of	  Health	  (NIH),	  Centers	  for	  
Disease	  Control	  and	  Prevention,	  the	  Institute	  of	  Medicine	  and	  the	  World	  Health	  Organization.2,3	  
Currently,	  the	  primary	  contributors	  to	  the	  field	  focus	  on	  HIV	  prevention,	  mental	  health,	  cancer	  
control,	  school	  health,	  nursing,	  violence	  prevention	  and	  disability	  and	  rehabilitation,	  and	  the	  
discipline	  has	  evolved	  from	  the	  fields	  of	  agriculture,	  education,	  communication,	  marketing	  and	  
management.3	  As	  D&I	  has	  evolved	  in	  such	  a	  diverse	  and	  disparate	  manner,	  there	  is	  a	  lack	  of	  
consistency	  within	  the	  field	  that	  inhibits	  accessibility	  of	  potentially	  relevant	  research	  and	  
hinders	  the	  development	  of	  systematic	  methods	  to	  design,	  select,	  analyze,	  and	  scale	  up	  
effective	  and	  sustainable	  D&I	  strategies.	  	  The	  aim	  of	  this	  paper	  is	  to	  unify	  the	  most	  recent	  
research	  in	  the	  field	  of	  D&I	  and	  use	  this	  information	  to	  inform	  strategies	  of	  a	  current	  four-­‐year	  
intervention	  funded	  by	  the	  NIH,	  the	  Protect	  Them©	  project.	  	  	  
The	  Protect	  Them©	  project	  aims	  to	  develop,	  adapt,	  and	  implement	  D&I	  
communication-­‐based	  strategies	  intended	  to	  motivate	  providers,	  parents	  and	  preteens	  to	  1)	  
discuss	  prevention	  of	  a	  sexually	  transmitted	  infection	  (STI)	  and	  2)	  initiate	  and	  complete	  the	  HPV	  
	  	   2	  
vaccine	  series.	  	  Generated	  communication	  methods	  include	  online	  training	  modules	  for	  
providers,	  a	  variety	  of	  print	  materials	  and	  web	  resources	  for	  parents,	  and	  an	  educational	  game	  
for	  preteens.  The	  project	  plans	  to	  evaluate	  the	  impact	  of	  these	  strategies	  on	  the	  various	  
outcomes	  of	  strength	  of	  provider	  recommendations,	  parental	  consent	  and	  preteen	  HPV	  vaccine	  
completion.	  	  The	  project	  additionally	  aims	  to	  evaluate	  sustainability	  characteristics	  of	  practices	  
that	  successfully	  implement	  and	  maintain	  these	  strategies.	  	  As	  this	  intervention	  is	  currently	  and	  
continually	  evolving,	  it	  is	  essential	  to	  investigate,	  acknowledge,	  and	  be	  informed	  by	  both	  the	  
strengths	  and	  weaknesses	  of	  the	  most	  current	  D&I	  literature.	  	  
A	  wide-­‐range	  of	  challenges	  impedes	  the	  D&I	  process.	  	  Examples	  includes:	  1)	  a	  diversity	  
and	  inconsistency	  of	  terminology3,4,10,12,23,24;	  2)	  shortcomings	  with	  and	  underutilization	  of	  
relevant	  conceptual	  models1,2,	  19,	  20;	  and	  3)	  a	  lack	  of	  consensus	  regarding	  appropriate	  research	  
designs	  and	  methods.	  	  Cumulatively,	  these	  current	  shortcomings	  contribute	  to	  underdeveloped	  
measurement	  tools7,19,26,	  a	  wide	  range	  of	  models/theories/frameworks1,14,15,17,19,	  20,36	  and	  EBPs	  
and	  implementation	  strategies	  that	  are	  inconsistent	  labeled,	  poorly	  defined	  often	  not	  
translatable	  across	  fields.10,11,12,16,21,22,26,27,30	  Although	  the	  repertoire	  of	  EBPs	  is	  continuing	  to	  
grow,	  these	  barriers	  inhibit	  the	  ability	  to	  demonstrate	  the	  effectiveness	  of	  D&I	  strategies.	  	  
Therefore,	  this	  paper	  will	  first	  explicitly	  define	  current	  terminology	  in	  the	  D&I	  field	  and	  then	  
present	  recent	  research	  in	  1)	  D&I	  models;	  2)	  the	  design	  and	  selection	  of	  D&I	  strategies;	  3)	  the	  
analysis	  of	  D&I	  strategies;	  and	  4)	  sustainability	  and	  scaling	  up,	  all	  within	  the	  context	  of	  The	  
Protect	  Them©	  project.	  	  
	  
	  
	  	   3	  
TERMINOLOGY	  &	  GENERAL	  OVERVIEW	  	  
The	  following	  terms	  will	  be	  defined	  explicitly	  to	  provide	  a	  foundation	  of	  the	  D&I	  field.	  	  The	  
language	  of	  D&I	  is	  highly	  varied	  and	  transdisciplinary,	  so	  the	  terminology	  listed	  below	  specifies	  	  	  
definitions	  in	  the	  context	  of	  this	  review.	  
Dissemination:	  primarily	  active	  approach	  of	  spreading	  evidence-­‐based	  interventions/practices	  
to	  target	  audiences	  using	  planned	  strategies	  through	  determined	  channels.	  5	  	  
	  
Dissemination	  strategies:	  targeted	  approaches	  to	  provide	  awareness	  of	  an	  innovation	  or	  
evidence-­‐based	  practice	  to	  potential	  adopters	  and	  to	  encourage	  them	  to	  adopt	  it.6	  	  	  
• Active:	  hands-­‐on	  assistance,	  active	  engagement;	  the	  literature	  increasingly	  recognizes	  
the	  importance	  of	  this	  dissemination	  strategy	  type7	  	  	  
• Passive:	  non-­‐targeted,	  heterogeneous	  groups	  
	  
Implementation:	  the	  process	  of	  adopting	  and	  integrating	  evidence-­‐based	  practices/	  
interventions	  within	  a	  specific	  setting.7	  	  
	  
Implementation	  science:	  the	  study	  of	  methods	  to	  promote	  the	  integration	  of	  research	  into	  
routine	  practice.8	  	  
	  
Implementation	  research:	  the	  scientific	  study	  of	  methods	  to	  promote	  the	  systematic	  uptake	  of	  
research	  findings	  and	  other	  evidence-­‐based	  practices	  to	  improve	  the	  quality	  (as	  defined	  by	  
effectiveness,	  reliability,	  safety,	  appropriateness,	  equity,	  efficiency)	  of	  care.9	  	  
	  
Implementation	  strategies:	  systematic	  intervention	  processes	  used	  to	  integrate	  and	  adopt	  
evidence-­‐based	  practices/	  interventions	  into	  routine	  care.10	  Strategies	  are	  considered	  discrete,	  
multifaceted	  or	  blended.10	  	  
• Discrete:	  single	  actions	  (eg.	  educational	  workshops,	  reminders).	  	  For	  explicit	  examples	  
see	  reviews	  of	  discrete	  implementation	  strategies.11,12	  	  
• Multifaceted:	  combine	  two	  or	  more	  discrete	  actions.	  	  	  
• Blended:	  incorporate	  multiple	  strategies,	  including	  branded	  implementation	  
interventions.	  
	  
Evidence-­‐based	  practices	  (EBPs)	  or	  evidence-­‐based	  interventions:	  The	  objects	  of	  D&I	  activities	  
with	  proven	  efficacy	  and	  effectiveness	  and	  derived	  from	  the	  best	  available	  research	  and	  
expertise.3	  Examples	  may	  include	  programs,	  practices,	  processes,	  policies	  and	  guidelines.	  Also	  
referred	  to	  as	  empirically	  supported	  interventions	  or	  treatments.	  	  	  
	  
Sustainability:	  the	  extent	  to	  which	  an	  EBP	  can	  deliver	  intended	  benefits	  over	  an	  extended	  
period	  of	  time	  after	  external	  support	  from	  the	  donor	  agency	  is	  terminated.13	  Three	  operational	  
indicators	  of	  sustainability	  are:	  1)	  maintenance	  of	  a	  program’s	  initial	  health	  benefits,	  2)	  
	  	   4	  
institutionalization	  of	  the	  program	  in	  a	  setting	  or	  community	  and	  3)	  capacity	  building	  in	  the	  
recipient	  setting	  or	  community.3,13	  	  
	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
Figure	  1:	  General	  overview	  of	  the	  D&I	  system	  (from	  Proctor	  &	  Brownson,	  2012)7	  	  
	  
According	  to	  this	  overview	  (Figure	  1),	  evidence	  based	  interventions	  inform	  distinct	  
strategies	  of	  dissemination	  (spreading	  information	  about	  interventions)	  and	  implementation	  
(integrating	  interventions	  into	  routine	  care).	  	  These	  strategies	  are	  distinct	  from	  dissemination	  &	  
implementation	  outcomes,	  which	  serve	  as	  intermediate	  outcomes	  to	  more	  distal	  service	  
system	  outcomes.	  	  Dissemination	  outcomes	  are	  often	  not	  reported5;	  however	  change	  in	  
behavior/attitude,	  awareness,	  acceptance	  and	  use	  of	  information	  are	  often	  referenced.5,7	  
Examples	  of	  implementation	  outcomes	  include	  acceptability,	  adoption,	  appropriateness,	  
feasibility,	  fidelity,	  implementation	  cost,	  penetration	  and	  sustainability.7	  Service	  system	  
outcomes	  reflect	  the	  six	  quality	  improvement	  aims	  that	  services	  are	  safe,	  effective,	  patient-­‐
centered,	  timely,	  efficient	  and	  equitable.7	  The	  culmination	  of	  these	  outcomes	  contributes	  to	  
behavioral	  change	  and	  population	  health.	  These	  distinctions	  are	  essential	  to	  the	  design,	  
adaption,	  measurement	  and	  evaluation	  of	  D&I	  strategies.	  	  	  
	   The	  Protect	  Them©	  project	  aims	  to	  develop	  communication	  strategies	  that	  normalize	  
discussions	  about	  STI	  prevention	  and	  promote	  the	  initiation	  and	  completion	  of	  HPV	  vaccination	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for	  11-­‐12	  year	  olds.	  This	  intervention	  triangulates	  HPV	  vaccination	  communication	  amongst	  the	  
provider,	  the	  parent	  and	  the	  preteen	  to	  promote	  a	  strong	  provider	  recommendation	  to	  
vaccinate,	  parent	  and	  preteen	  intention	  to	  vaccinate	  at	  ages	  11-­‐12,	  and	  ultimately	  initiation	  and	  
completion	  of	  vaccination	  at	  ages	  11-­‐12.	  	  The	  conceptual	  model	  for	  the	  project	  addresses	  
individual	  determinants	  of	  parents,	  preteens	  and	  providers,	  intervention	  components	  for	  each	  
group,	  and	  both	  intermediate	  and	  vaccination	  outcomes.	  (Figure	  4)	  	  This	  conceptual	  model	  is	  
generally	  informed	  by	  both	  dissemination	  models	  (diffusion	  of	  innovations)	  and	  
implementation	  models	  (CFIR);	  however,	  the	  project	  currently	  lacks	  a	  comprehensive	  list	  of	  
specific	  D&I	  strategies	  and	  outcomes	  leading	  to	  more	  downstream	  vaccination	  outcomes	  and	  
scale	  up.	  	  To	  inform	  this	  current	  study	  regarding	  current	  D&I	  practices,	  recent	  literature	  on	  D&I	  
models,	  the	  design	  and	  selection	  of	  D&I	  strategies,	  D&I	  analysis	  and	  sustainability/scale	  up	  is	  
presented	  below.	  
	  
Figure	  2:	  Conceptual	  Model	  of	  The	  Protect	  Them©	  Project	  (from	  Cates	  et	  al.,	  2014,	  2015)37,38	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DISSEMINATION	  AND	  IMPLEMENTATION	  MODELS	  
D&I	  theories	  and	  frameworks	  are	  essential	  to	  guide	  research	  and	  practice.	  Theories	  
present	  a	  broadly	  applicable	  and	  systematic	  depiction	  of	  the	  interrelationships	  amongst	  
different	  variables	  that	  may	  influence	  a	  health	  outcome	  or	  impact,	  whereas	  frameworks	  involve	  
a	  systematic	  action	  plan	  to	  develop,	  manage	  and	  evaluate	  interventions.1	  Despite	  these	  
distinctions,	  theories	  and	  frameworks	  are	  often	  presented	  synonymously	  in	  the	  literature1,	  and	  
for	  the	  purposes	  of	  this	  paper	  both	  will	  be	  referred	  to	  as	  models.	  	  D&I	  models	  provide	  direction	  
for	  the	  design,	  selection	  and/or	  adaptation	  of	  strategies	  and	  commonly	  address	  multiple	  levels	  
(eg.	  patient,	  provider,	  organization,	  system)	  in	  discrete	  phases.1	  	  
The	  most	  common	  models	  for	  D&I	  planning	  and	  evaluation	  are	  PRECEDE-­‐PROCEED	  and	  
RE-­‐AIM.14,15	  PRECEDE-­‐PROCEED	  follows	  a	  logic	  model	  format	  and	  focuses	  on	  the	  process	  
leading	  up	  to	  the	  intervention	  in	  the	  planning	  phase	  (what	  can	  be	  achieved	  and	  what	  is	  
needed),	  the	  implementation	  phase	  of	  the	  program	  and	  the	  evaluation	  phase	  (what	  can	  be	  
learned	  and	  adjusted).14	  	  Moreover,	  this	  model	  emphasizes	  the	  need	  for	  multidimensional	  
efforts	  to	  effect	  the	  behavioral,	  environmental	  and	  social	  influences	  on	  health.14	  	  The	  RE-­‐AIM	  
model	  also	  appreciates	  multilevel	  influences	  and	  specifies	  program	  elements	  essential	  to	  
improve	  sustainable	  adoption	  and	  implementation	  of	  effective	  EBPs:	  1)	  reaching	  the	  target	  
population,	  2)	  efficacy/effectiveness,	  3)	  adoption	  by	  staff/institution,	  4)	  implementation	  
consistency,	  costs	  and	  adaptations	  and	  5)	  maintenance	  of	  intervention	  effects	  over	  time.15	  A	  
study	  of	  D&I	  research	  funded	  by	  the	  NIH	  in	  2005-­‐2012	  revealed	  that	  15%	  of	  NIH	  Research	  
Project	  Grant	  Program	  awards	  (RO1s)	  utilized	  RE-­‐AIM,	  11%	  described	  use	  of	  Roger’s	  Diffusion	  of	  
Innovations,	  and	  20%	  of	  RO1s	  cited	  use	  of	  model	  specific	  to	  the	  intervention.2	  	  However,	  48%	  of	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RO1s	  did	  not	  specify	  use	  of	  any	  model2,	  consistent	  with	  the	  underutilization	  or	  underreporting	  
of	  models	  to	  guide	  D&I	  strategies.	  When	  models	  are	  utilized	  and	  reported,	  additional	  
challenges	  include	  the	  lack	  of	  comprehensive	  descriptions	  of	  all	  constructs	  and	  outcomes,	  not	  
explicitly	  framing	  the	  intervention	  in	  the	  context	  of	  the	  model,	  and	  a	  general	  lack	  of	  clarity	  with	  
regard	  to	  how	  to	  select/adapt	  models	  best	  for	  a	  particular	  strategy	  design.16	  	  
In	  an	  effort	  to	  improve	  the	  process	  of	  identifying,	  selecting	  and	  adapting	  models	  for	  D&I	  
studies,	  Tabak	  et	  al.	  conducted	  a	  review	  of	  D&I	  models	  that	  categorized	  each	  by:	  1)	  construct	  
flexibility,	  2)	  focus	  on	  dissemination	  and/or	  implementation	  and	  3)	  socio-­‐ecological	  level	  of	  
operation.	  (Figure	  3)	  Specifically,	  construct	  flexibility	  ranges	  along	  a	  five-­‐point	  scale	  from	  broad	  
(1),	  in	  which	  the	  researcher	  has	  much	  flexibility	  and	  model	  lacks	  detailed	  actions	  and	  
constructs,	  to	  operational	  (5)	  characterized	  by	  the	  model	  having	  step-­‐by-­‐step	  details	  for	  use.	  
(Figure	  3,	  top	  row)	  Models	  are	  further	  classified	  as	  being	  focused	  only	  on	  dissemination	  
activities	  (D),	  implementation-­‐only	  activities	  (I),	  or	  both.	  	  (Figure	  3,	  middle	  row)	  Models	  focused	  
on	  both	  dissemination	  and	  implementation	  are	  further	  subdivided	  by	  1)	  a	  greater	  focus	  on	  
dissemination	  as	  compared	  to	  implementation	  (D>I)	  2)	  and	  equal	  focus	  on	  dissemination	  and	  
implementation	  (D=I)	  or	  3)	  a	  greater	  focus	  on	  implementation	  (I>D).	  (Figure	  3,	  middle	  row)	  	  The	  
socioecological	  focus	  (individual,	  organization,	  community,	  system)	  applicable	  to	  each	  model	  is	  
also	  indicated.	  (Figure	  3,	  bottow	  row)	  	  This	  classification	  intends	  to	  aid	  in	  the	  appropriate	  
selection	  of	  models	  to	  support	  D&I	  work.	  
Based	  on	  recent	  research	  and	  the	  potential	  to	  inform	  models	  guiding	  the	  Protect	  
Them©	  project,	  three	  of	  the	  models	  evaluated	  by	  Tabak	  et	  al.	  and	  one	  recently	  adapted	  model	  
will	  be	  highlighted	  below.	  	  These	  include	  1)	  Diffusion	  of	  innovations,	  2)	  CFIR,	  3)	  an	  adapted	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multilevel	  framework	  informed	  by	  CFIR,	  and	  4)	  the	  conceptual	  model	  of	  implementation	  
research.	  	  	  
	  




Diffusion	  of	  Innovations	  
	  
This	  model	  aims	  to	  address	  the	  process	  by	  which	  an	  intervention	  is	  communicated	  
through	  specific	  channels	  over	  time	  amongst	  members	  of	  a	  particular	  social	  system.36	  
Specifically,	  there	  exist	  five	  categories	  (innovators,	  early	  adopters,	  early	  majority,	  late	  majority	  
and	  laggards)	  that	  specify	  how	  an	  innovation	  may	  be	  adopted	  and	  the	  main	  factors	  that	  
influence	  these	  adopter	  categories	  are:	  relative	  advantage,	  compatibility	  with	  personal	  
values/experiences,	  complexity,	  trialability	  (tested	  without	  commitment)	  and	  observability	  
(tangible	  results).36	  This	  model	  focuses	  on	  dissemination	  at	  the	  individual,	  organizational	  and	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community	  levels.1	  Although	  the	  focus	  of	  this	  model	  is	  dissemination,	  these	  sentinel	  concepts	  
continue	  to	  inform	  the	  development	  of	  D&I	  and	  implementation	  models.17	  	  	  
The	  Protect	  Them©	  project	  has	  used	  the	  Diffusion	  of	  Innovations	  model	  to	  determine	  
how	  to	  best	  target	  individual	  level	  determinants	  of	  providers	  (provide	  the	  vaccine),	  parents	  
(consenters)	  and	  preteens	  (assenters)	  with	  the	  goal	  of	  disseminating	  the	  broad	  use	  of	  the	  HPV	  
vaccine	  in	  the	  recommended	  11-­‐12	  year	  old	  age	  group.	  The	  lack	  of	  defined	  constructs	  of	  this	  
model	  permits	  much	  flexibility	  with	  regard	  to	  operationalization.	  Specifically,	  dissemination	  
occurs	  through	  targeted	  communication	  strategies	  that	  ultimately	  promote	  conversation,	  
interactive	  learning,	  peer	  influence	  and	  information	  seeking.	  	  The	  Diffusion	  of	  Innovations	  
model	  may	  also	  be	  used	  to	  consider	  how	  to	  best	  target	  the	  five	  different	  categories	  of	  
innovation	  adoption	  that	  will	  likely	  be	  observed	  for	  each	  group:	  providers,	  parents	  and	  
preteens.	  	  
Consolidated	  Framework	  for	  Implementation	  Research	  (CFIR)	  	  
Damschroder	  et	  al.	  developed	  a	  comprehensive	  model	  that	  consolidates	  constructs	  
from	  a	  broad	  array	  of	  existing	  theories	  with	  emphasis	  on	  multi-­‐level	  ecological	  factors.	  	  This	  
Consolidated	  Framework	  for	  Implementation	  Research	  (CFIR)	  was	  derived	  from	  diffusion	  of	  
innovations36	  and	  related	  implementation	  models.	  Tabak	  et	  al.	  classify	  this	  model	  as	  having	  
implementation	  only	  activities,	  operates	  at	  organizational	  and	  community	  levels,	  and	  has	  a	  
relatively	  detailed	  framework	  for	  D&I	  research.1	  Specifically,	  CFIR	  classifies	  implementation	  
outcomes	  as	  influenced	  by:17	  	  
1)	  Intervention/innovation	  characteristics:	  evidentiary	  support,	  relative	  advantage,	  
adaptability,	  and	  complexity	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2)	  External	  context	  within	  which	  an	  organization	  functions	  (outer	  setting):	  policies,	  
regulations,	  incentives,	  and	  competitive	  pressure	  
	  
3)	  Intraorganizational	  characteristics	  (inner	  setting):	  communication	  dynamics	  b/t	  
leadership	  and	  staff,	  size	  of	  organization,	  and	  climate	  (motivation	  to	  change)	  
	  
4)	  Individual	  characteristics:	  demographics,	  knowledge,	  self-­‐efficacy,	  stage	  of	  change,	  
and	  identification	  with	  organization	  
	  
5)	  Implementation	  strategies	  (multi-­‐level)	  =	  key	  components	  that	  can	  be	  manipulated	  to	  
achieve	  differential	  outcomes	  (implementation	  and	  service	  system)	  
	  
Although	  the	  utility	  of	  the	  CFIR	  model	  to	  guide	  empirical	  research	  is	  not	  fully	  established,	  
examining	  research	  through	  this	  comprehensive	  lens	  specifies	  how	  complex	  strategies	  address	  
essential	  aspects	  of	  D&I.10	  Recently,	  the	  CFIR	  was	  used	  to	  identify	  barriers	  to	  the	  adoption	  and	  
implementation	  of	  technology	  based	  therapeutic	  tools	  in	  each	  of	  the	  CFIR	  domains.18	  Specific	  
barrier	  themes	  identified	  included	  the	  following18:	  
• Characteristics	  of	  technology	  (costs,	  privacy)	  
• External	  organizational	  factors	  (broadband	  accessibility,	  reimbursement	  policies)	  
• Organization	  structure	  and	  climate	  (budget	  and	  infrastructure)	  
• Potential	  end	  users	  (technology	  literacy	  and	  attitudes	  about	  technology)	  
	  
These	  results	  from	  the	  use	  of	  the	  CFIR	  are	  then	  able	  to	  guide	  the	  development	  of	  specific	  
strategies	  to	  promote	  adoption	  and	  implementation.	  	  
	   The	  Protect	  Them©	  project	  has	  utilized	  CFIR	  in	  the	  development	  of	  measures	  that	  focus	  
on	  the	  “inner	  setting”	  or	  clinical	  practices.	  	  These	  organizational	  measures	  address	  constructs	  
and	  potential	  outcomes	  at	  both	  the	  intervention	  level	  (feasibility/adaptability,	  implementation	  
cost)	  and	  practice	  level	  (structure/size,	  networks/communication,	  implementation	  climate).	  
Guided	  by	  this	  model,	  data	  collection	  through	  surveys,	  facilitated	  discussions,	  and	  interviews	  
will	  reveal	  fidelity	  and	  flexibility	  to	  the	  D&I	  strategies.	  	  Overall,	  the	  CFIR	  has	  the	  potential	  to	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provide	  an	  understanding	  of	  decision-­‐making	  and	  recognize	  the	  primary	  barriers	  to	  HPV	  
vaccination	  of	  11-­‐12	  year	  olds	  at	  the	  provider,	  parent	  and	  preteen	  levels.	  	  
Adapted	  multi-­‐level	  framework	  
The	  CFIR	  has	  additionally	  informed	  the	  development	  of	  other	  specific	  models.	  Chaudoir	  
et	  al.	  developed	  a	  multi-­‐level	  five	  factor	  model	  that	  unlike	  the	  CFIR	  distinguishes	  between	  
patient	  and	  provider	  level	  factors.	  (Figure	  4)	  	  For	  example,	  provider	  factors	  may	  include	  
attitudes	  towards	  EBPs	  and	  perceived	  behavioral	  control	  whereas	  specific	  patient	  factors	  could	  
include	  health	  relevant	  beliefs,	  motivation	  and	  personality	  traits.19	  This	  model	  specifies	  these	  
five	  causal	  factors	  and	  five	  implementation	  outcomes	  (adoption,	  fidelity,	  implementation	  cost,	  
penetration	  and	  sustainability).	  	  This	  model	  was	  used	  to	  identify	  specific	  measures	  in	  the	  
literature	  reported	  to	  assess	  causal	  factors	  within	  each	  group	  that	  influence	  the	  specific	  
implementation	  outcomes.19	  Details	  of	  this	  analysis	  are	  specified	  below.	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
Figure	  4:	  A	  multi-­‐level	  framework	  predicting	  implementation	  outcomes	  	  
(From	  Chaudoir	  et	  al.,	  2013)19	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As	  this	  model	  distinguishes	  between	  provider	  and	  parent	  level	  causal	  factors,	  it	  may	  be	  
appropriate	  to	  consider	  in	  the	  context	  of	  the	  Protect	  Them©	  project.	  	  This	  project	  investigates	  
preteen	  (patient),	  parent,	  and	  provider	  level	  factors	  that	  influence	  the	  following	  key	  concepts	  
for	  implementation	  of	  intervention	  components:	  acceptability,	  adoption,	  appropriateness,	  
feasibility,	  fidelity,	  implementation	  cost,	  penetration	  and	  sustainability.	  	  All	  of	  these	  
implementation	  outcomes	  are	  specified	  in	  the	  above	  model	  (Figure	  4),	  therefore	  this	  multi-­‐level	  
framework	  may	  be	  useful	  to	  inform	  potential	  model	  adaptation	  and	  a	  rigorous	  examination	  of	  
barriers	  and	  facilitators	  of	  HPV	  vaccination	  at	  the	  patient,	  parent	  and	  provider	  levels	  within	  the	  
organization/clinic.	  	  The	  current	  conceptual	  model	  for	  the	  project	  does	  not	  identify	  
implementation	  outcomes	  (Figure	  2),	  which	  could	  be	  useful	  to	  specify	  in	  the	  context	  of	  
providing	  direction	  and	  understanding	  of	  D&I	  strategies	  employed.	  	  
Conceptual	  Model	  of	  Implementation	  Research	  
The	  Conceptual	  Model	  of	  Implementation	  Research	  highlights	  the	  fact	  that	  
implementation	  efforts	  require	  both	  an	  evidence	  based	  intervention	  (EBP)	  and	  specific	  
implementation	  strategies	  to	  integrate	  the	  EBP	  into	  routine	  care.20	  (Figure	  5)	  Like	  the	  other	  
models	  described	  above,	  these	  strategies	  are	  multi-­‐level	  and	  are	  the	  key	  components	  to	  
achieving	  desired	  outcomes.	  	  Tabak	  et	  al.	  classify	  this	  model	  as	  having	  implementation	  only	  
activities	  and	  operates	  at	  individual,	  organizational,	  community	  and	  system	  levels.1	  Unlike	  the	  
multi-­‐level	  framework	  above	  that	  only	  lists	  intermediate	  implementation	  outcomes	  (Figure	  4),	  
the	  Conceptual	  Model	  of	  Implementation	  Research	  also	  distinguishes	  service-­‐level	  intermediate	  
outcomes	  and	  the	  ultimate	  clinical	  outcomes.	  Additionally,	  the	  core	  elements	  of	  
implementation	  research	  are	  framed	  specifically	  in	  this	  model.	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This	  model	  may	  be	  useful	  to	  inform	  and	  specify	  D&I	  components	  of	  the	  Protect	  Them©	  
project.	  	  Specifically,	  the	  EBP	  of	  HPV	  vaccination	  of	  11-­‐12	  year	  olds	  will	  be	  promoted	  by	  specific	  
individual	  and	  organizational	  level	  implementation	  strategies	  to	  achieve	  specific	  
implementation	  outcomes	  (acceptability,	  adoption,	  appropriateness,	  feasibility,	  fidelity,	  
implementation	  cost,	  penetration	  and	  sustainability),	  intermediate	  clinical	  outcomes	  (intention	  
to	  vaccinate	  by	  parents	  and	  preteens	  and	  provider	  recommendations),	  and	  downstream	  client	  
outcomes	  (vaccination	  initiation	  and	  completion).	  	  Use	  of	  this	  model	  to	  inform	  the	  Protect	  
Them©	  project	  could	  provide	  additional	  clarity	  and	  intention	  with	  regard	  to	  specification	  of	  the	  
D&I	  components	  (strategies	  and	  outcomes)	  of	  the	  project.	  
Figure	  5:	  The	  Conceptual	  Model	  of	  Implementation	  Research	  (from	  Proctor	  et	  al.,	  2009)20	  	  
DESIGN/SELECTION	  OF	  D&I	  STRATEGIES	  
Despite	  the	  prioritization	  of	  D&I	  research,	  efforts	  to	  develop,	  adapt,	  implement	  and	  
evaluate	  specific	  D&I	  strategies	  has	  been	  complicated	  by	  1)	  a	  lack	  of	  definition	  of	  strategies	  and	  
2)	  a	  lack	  of	  comprehensive	  reporting	  of	  strategies	  in	  the	  literature	  to	  enable	  replication.12	  
Recent	  efforts	  to	  address	  these	  shortcomings	  include	  generating	  a	  consensus	  for	  nomenclature	  
and	  categorization	  of	  implementation	  strategies,	  the	  specification	  of	  how	  to	  report	  these	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strategies	  in	  a	  manner	  that	  enables	  measurement	  and	  replication,	  and	  the	  identification	  of	  
strategy	  selection	  methods	  that	  are	  intentional	  and	  tailored	  to	  a	  particular	  contextual	  setting.	  	  	  	  
Generating	  a	  consensus	  for	  nomenclature	  and	  categorization	  of	  implementation	  strategies	  	  
The	  Expert	  Panel	  for	  Implementing	  Change	  (ERIC)	  study	  recently	  aimed	  to	  generate	  a	  
consensus	  for	  the	  nomenclature	  and	  categorizing	  of	  implementation	  strategies.12	  This	  study	  
was	  largely	  informed	  by	  a	  previous	  systematic	  review	  of	  specific	  strategies	  for	  implementing	  
evidence	  supported	  general	  and	  mental	  health	  interventions.10	  In	  this	  more	  recent	  ERIC	  study,	  
a	  panel	  of	  stakeholders	  with	  a	  wide	  range	  of	  experience	  in	  implementation	  science	  and	  clinical	  
practice	  were	  engaged	  in	  a	  three	  round	  modified	  (mixed	  methods)-­‐Delphi	  process	  to	  generate	  a	  
comprehensive	  list	  of	  implementation	  strategies.12	  Ultimately,	  this	  study	  led	  to	  a	  final	  
compilation	  of	  73	  discrete	  implementation	  strategies	  that	  may	  be	  used	  to	  guide	  the	  
development	  of	  multi-­‐level	  implementation	  efforts	  and	  enabling	  replication	  of	  discrete	  
strategies	  by	  providing	  a	  foundation	  for	  reporting	  use	  and	  analysis.	  	  	  
Better	  reporting	  of	  strategies	  to	  promote	  measurement	  and	  replication	  
Although	  the	  evidence	  base	  for	  the	  efficiency	  and	  effectiveness	  of	  these	  
implementation	  strategies	  is	  growing,	  a	  lack	  of	  specification	  and	  insufficient	  detail	  of	  strategy	  
use	  impedes	  measurement	  and	  replication.	  	  This	  is	  especially	  challenging	  due	  to	  the	  complex	  
nature	  of	  implementation	  interventions	  addressing	  barriers	  at	  a	  multitude	  of	  socioecological	  
levels.	  	  As	  a	  prerequisite	  to	  successful	  implementation,	  measurement	  and	  evaluation	  of	  D&I	  
interventions,	  Proctor	  et	  al.	  has	  developed	  succinct	  recommendations	  for	  both	  specifying	  and	  
reporting	  implementation	  strategies.21	  Specific	  prerequisites	  include21:	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1. Name	  it	  –	  naming	  the	  strategy	  using	  terminology	  consistent	  with	  the	  literature	  10,	  12,	  
22,23,24	  
	  
2. Define	  it	  –	  defining	  the	  overall	  implementation	  strategy	  including	  all	  discrete	  
components	  in	  an	  operational	  manner22,25	  	  
	  
3. Specify/Operationalize	  it	  –	  to	  promote	  comparability	  and	  evaluation	  of	  strategies	  
a. The	  actor	  –	  the	  stakeholder	  who	  delivers	  the	  strategy	  
b. The	  action	  –	  specific	  actions/processes	  
c. Action	  target	  –	  specify	  targets	  (according	  to	  conceptual	  models	  of	  
implementation)	  that	  strategies	  intend	  to	  impact	  
d. Temporality	  –	  the	  order	  or	  sequence	  of	  strategy	  use	  
Eg.	  CFIR	  distinguishes	  four	  phases	  of	  implementation:	  planning,	  engaging,	  
executing,	  reflecting/evaluating17	  	  
e. Dose	  –	  specify	  dosage	  of	  strategy	  (determine	  minimal	  dose	  for	  maximal	  effect)	  
f. Implementation	  outcome	  affected	  –	  identify	  for	  each	  strategy	  
Eg.	  Acceptability,	  adoption,	  appropriateness,	  feasibility,	  fidelity,	  
implementation	  cost,	  penetration	  and	  sustainability26	  	  
g. Justification	  –	  empirical,	  theoretical,	  or	  pragmatic	  (cost,	  intensity)	  justification	  
for	  strategy	  choice	  
	  
Strategy	  selection	  methods	  to	  tailor	  to	  a	  particular	  contextual	  setting	  
In	  addition	  to	  the	  explicit	  specification	  and	  reporting	  of	  implementation	  strategies,	  it	  is	  
essential	  that	  the	  process	  of	  selecting	  strategies	  for	  a	  particular	  intervention	  is	  intentional,	  well-­‐
informed	  and	  tailored	  to	  a	  particular	  contextual	  environment.	  	  In	  an	  effort	  to	  unify	  strategy	  
choice	  with	  identified	  barriers	  and	  facilitators	  implementation	  of	  an	  EBP,	  Powell	  et	  al.	  has	  
specified	  methods	  to	  improve	  this	  process.	  This	  article	  introduces	  four	  methods	  that	  may	  be	  
used	  to	  select	  strategies	  that	  meet	  the	  specific	  needs	  of	  the	  implementation	  efforts	  and	  
environment:	  concept	  mapping,	  group	  model	  building,	  conjoint	  analysis,	  and	  intervention	  
mapping.27	  	  
1. Concept	  mapping:	  	  
a. Mixed	  methods	  approach,	  organizes	  idea	  of	  the	  group	  to	  form	  a	  common	  model	  
b. Early	  stakeholder	  engagement	  to	  identify	  barriers,	  specify	  and	  organize	  ideas	  
c. Rating	  of	  all	  ideas	  by	  stakeholders	  (feasibility,	  importance,	  changeability)	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d. Multidimensional	  scaling	  and	  hierarchical	  cluster	  analysis	  –	  distinct	  map	  
specified	  dimensions	  (importance,	  feasibility);	  requires	  software/training	  
	  
2. Group	  model	  building:	  	  
a. System	  dynamics-­‐based	  	  
b. Engagement	  of	  stakeholders	  to	  collaboratively	  develop	  causal	  loop	  diagrams	  
modeling	  complex	  problems	  	  
c. Identify	  opportunities,	  barriers	  and	  develop	  strategies	  for	  improvement	  
d. Ability	  to	  mathematically	  model	  consequences	  of	  proposed	  solutions;	  
training/consultation	  
	  
3. Conjoint	  analysis:	  	  
a. Quantitative,	  step-­‐by-­‐step	  method	  for	  selecting/tailoring	  strategies	  
b. Stakeholders	  select	  different	  “product”	  profiles	  by	  considering	  and	  valuing	  
attributes	  at	  granular	  level	  
c. Statistically	  identify	  product	  attributes	  that	  are	  most	  favorable	  	  
d. May	  identify	  stakeholders	  preferences	  versus	  necessities	  	  
	  
4. Intervention	  mapping:	  	  
a. Draws	  upon	  mixed	  methods	  research,	  theory,	  and	  stakeholder	  input	  
b. Systematic,	  multi-­‐step	  method	  for	  developing	  interventions/strategies	  
c. Steps	  incorporate	  theory,	  evidence	  and	  stakeholder	  perspectives:	  
i. Needs	  assessment	  –	  identify	  barriers	  and	  facilitators	  
ii. Specification	  of	  proximal	  program	  objectives	  
iii. List	  of	  intervention	  methods	  matched	  to	  objectives	  
iv. Implementation	  strategy	  designed	  
v. Progress	  monitored	  and	  evaluated	  	  
	  
The	  Protect	  Them©	  Project	  
Although	  the	  Protect	  Them©	  project	  currently	  employs	  various	  implementation	  
strategies	  to	  ultimately	  normalize	  vaccination	  of	  11-­‐12	  year	  olds,	  these	  discrete	  strategies	  have	  
not	  been	  specified	  in	  a	  systematic	  and	  comprehensive	  manner.	  	  This	  is	  essential	  to	  promote	  
effective	  measurement,	  evaluation	  and	  the	  eventual	  scale	  up	  of	  this	  intervention.	  	  The	  first	  step	  
in	  this	  process	  is	  to	  specify	  discrete	  implementation	  strategies	  using	  consensus	  nomenclature	  
for	  strategy	  categorization.	  	  Below	  is	  a	  non-­‐exhaustive	  list	  of	  program-­‐specific	  strategies	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derived	  from	  the	  most	  recent	  compilation	  of	  implementation	  strategies12	  and	  program-­‐specific	  
descriptions	  of	  each	  strategy:	  	  
1. Development	  of	  educational	  materials:	  using	  previous	  formative	  research	  with	  parents	  
and	  preteens	  in	  North	  Carolina,	  specific	  messages	  and	  images	  were	  used	  to	  create	  print	  
and	  web	  based	  materials	  for	  parents	  and	  preteens,	  an	  educational	  game	  for	  preteens,	  
and	  online	  training	  modules	  and	  web-­‐based	  resources	  for	  providers.	   
	  
2. Distribution	  of	  education	  materials:	  These	  educational	  materials	  listed	  have	  been	  
distributed	  to	  the	  first	  wave	  of	  providers,	  parents	  and	  preteens.	  These	  materials	  will	  be	  
continually	  refined	  and	  adapted	  as	  waves	  of	  the	  intervention	  progress.	  	  
	  
3. Identification	  and	  preparation	  of	  champions:	  Champions	  have	  been	  identified	  for	  
currently	  participating	  practices	  and	  consistent	  communication	  with	  these	  practice	  
champions	  promotes	  motivation	  of	  practice	  involvement.	  	  
	  
4. Using	  advisory	  boards	  and	  work	  groups:	  A	  community	  advisory	  board	  (CAB)	  has	  been	  
established	  to	  advise	  intervention	  components	  and	  the	  broad	  context	  that	  may	  impede	  
or	  facilitate	  project	  success.	  Members	  represent	  the	  following	  key	  stakeholder	  groups:	  
North	  Carolina	  Immunization	  Branch,	  North	  Carolina	  Pediatric	  Society,	  South	  Central	  
Partnership	  for	  Public	  Health,	  North	  Carolina	  Network	  Consortium,	  and	  the	  
Virginias/Carolinas	  Regional	  Chapter	  Society	  for	  Adolescent	  Health	  and	  Medicine.	  
	  
5. Involvement	  of	  patient/consumers	  and	  family	  members:	  Parent/preteen	  dyads	  are	  
recruited	  from	  practices	  and	  educational	  materials	  have	  been	  developed	  for	  each	  group.	  	  
This	  intervention	  aims	  to	  involve	  the	  patient	  (preteen),	  parent,	  and	  providers	  in	  
interactive	  learning	  and	  conversations	  to	  promote	  preteen	  HPV	  vaccination.	  	  	  
	  
6. Preparation	  of	  patient/consumers	  to	  be	  active	  participants:	  The	  development	  of	  the	  
web-­‐based	  game	  for	  preteens	  to	  learn	  about	  HPV	  and	  HPV	  vaccination	  aims	  to	  
empower	  preteens	  to	  be	  involved	  in	  the	  decision	  to	  be	  vaccinated.	  	  
	  
7. Identification	  of	  early	  adopters:	  This	  project	  aims	  to	  determine	  characteristics	  of	  
practice	  settings	  that	  are	  able	  to	  implement	  these	  communication	  strategies	  effectively.	  	  
This	  will	  additionally	  inform	  sustainability	  and	  scale	  up.	  	  
	  
The	  next	  step	  is	  to	  specify	  each	  strategy	  in	  a	  manner	  that	  promotes	  measurement	  and	  
replication.	  	  This	  may	  include	  following	  the	  recommendations	  listed	  above21	  to	  name,	  define	  
and	  operationalize	  each	  of	  these	  individual	  strategies	  in	  a	  manner	  that	  includes	  specification	  of	  
targets,	  temporality,	  dose,	  the	  implementation	  outcome	  affected,	  and	  theoretical	  or	  empirical	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justification.	  It	  is	  recommended	  that	  the	  Protect	  Them©	  project	  establishes	  a	  comprehensive	  
and	  well	  defined	  list	  of	  strategies	  that	  identifies	  distinct	  links	  to	  expected	  implementation	  and	  
downstream	  outcomes	  as	  a	  result	  of	  each	  strategy.	  	  
As	  addressed	  above,	  it	  is	  essential	  that	  strategy	  selection	  includes	  careful	  consideration	  
to	  the	  particular	  contextual	  setting	  and	  input	  from	  stakeholders.	  	  In	  the	  planning	  and	  initial	  
implementation	  phases	  of	  this	  project,	  a	  multitude	  of	  diverse	  stakeholders	  have	  been	  engaged	  
and	  contextually	  relevant	  formative	  communication	  research	  has	  been	  conducted.	  	  Although	  a	  
conceptual	  model	  has	  been	  established	  and	  informed	  by	  D&I	  models,	  it	  may	  be	  beneficial	  for	  
the	  Protect	  Them©	  project	  to	  consider	  one	  of	  the	  methods	  (concept	  mapping,	  group	  model	  
building,	  conjoint	  analysis,	  intervention	  mapping)	  when	  defining	  and	  operationalizing	  D&I	  
strategies.	  	  For	  example,	  concept	  mapping	  could	  be	  used	  to	  prioritize	  diverse	  stakeholder	  
perspectives	  and	  potentially	  identify	  additional	  barriers	  and	  facilitators	  of	  successful	  
implementation.	  	  As	  this	  intervention	  takes	  place	  in	  waves	  with	  plans	  to	  scale	  up	  in	  diverse	  
contextual	  settings	  within	  the	  state,	  having	  stakeholders	  perspectives	  on	  the	  importance	  and	  
feasibility	  of	  particular	  strategies	  could	  aid	  in	  the	  identification	  of	  barriers	  and	  refinement	  and	  
adaptation	  of	  strategies	  for	  the	  next	  wave	  or	  scale	  up.	  	  	  	  
D&I	  ANALYSIS:	  MEASUREMENT,	  EVALUATION,	  AND	  ORGANIZATIONAL	  READINESS	  	  
	  
Measurement	  
Reliable	  and	  valid	  measures	  of	  D&I	  outcomes	  are	  essential	  to	  empirically	  evaluate	  the	  
success	  of	  D&I	  strategies.	  Although	  these	  measures	  are	  increasingly	  prioritized,	  further	  
development	  in	  this	  area	  is	  needed	  with	  regard	  to	  measuring	  D&I	  processes,	  outcomes	  and	  
stakeholder	  perspectives.7	  The	  complex	  nature	  of	  implementation	  strategies	  addressing	  
	  	   19	  
constructs	  at	  multiple	  contextual	  levels	  complicates	  measurement	  efforts	  to	  evaluate	  the	  
incremental	  impacts	  of	  D&I	  efforts.	  	  For	  example,	  D&I	  outcomes	  are	  likely	  to	  vary	  in	  importance	  
over	  time.	  	  Therefore,	  careful	  consideration	  to	  the	  specification	  of	  a	  time	  frame	  with	  regard	  to	  
measuring	  D&I	  outcomes	  is	  essential.	  	  Additionally,	  due	  to	  the	  wide-­‐array	  of	  available	  D&I	  
models,	  measures	  to	  assess	  specific	  constructs	  predicting	  D&I	  outcomes	  are	  additionally	  
heterogeneous	  and	  often	  poorly	  defined.19	  	  
To	  address	  some	  of	  these	  challenges	  Chaudoir	  et	  al.	  conducted	  a	  systematic	  review	  to	  
identify	  and	  assess	  the	  validity	  of	  measures	  available	  to	  assess	  constructs	  predicting	  
implementation	  outcomes.	  	  This	  review	  of	  the	  literature	  identified	  sixty-­‐two	  measures.	  	  Using	  
the	  multi-­‐level	  framework	  predicting	  implementation	  outcomes	  (Figure	  3),	  the	  majority	  of	  
these	  measures	  were	  assessing	  factors	  at	  the	  level	  of	  the	  organization	  (59.7%;	  culture/climate,	  
“buy	  in”	  for	  implementation)	  and	  provider	  (56.5%;	  research	  related	  skills/attitudes,	  personality	  
characteristics,	  self	  efficacy).19	  Innovation	  level	  constructs	  measured	  (25.88%)	  were	  associated	  
with	  Roger’s	  diffusion	  of	  innovations	  (relative	  advantage,	  compatibility,	  complexity,	  trialability	  
and	  observability).	  	  Relatively	  few	  measures	  assessed	  structural	  (8.1%)	  and	  patient	  (8.1%)	  level	  
factors.	  Measures	  were	  most	  commonly	  implemented	  in	  health-­‐care	  related	  settings.	  This	  
analysis	  reveals	  gaps	  in	  the	  measurement	  of	  particular	  level	  factors	  and	  a	  deficiency	  in	  the	  
literature	  of	  studies	  that	  assess	  implementation	  outcomes	  with	  specific	  measures	  to	  
demonstrate	  a	  reliable	  association	  between	  the	  two.	  	  
The	  Protect	  Them©	  project	  utilizes	  measures	  from	  the	  CFIR	  to	  assess	  the	  process	  and	  
organizational	  environments	  to	  determine	  why	  the	  communication	  strategies	  were	  (or	  were	  
not)	  successful	  in	  particular	  practice	  settings.	  	  Therefore,	  these	  measures	  are	  primarily	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assessing	  organizational	  level	  constructs/outcomes	  through	  surveys,	  interviews	  and/or	  focus	  
groups	  for	  providers,	  practice	  champions,	  parents	  and	  preteens.	  Specific	  D&I	  
constructs/outcomes	  and	  measures	  include	  the	  following:	  
Table	  1:	  Theoretical	  constructs,	  outcomes	  and	  measures	  for	  organizational	  level	  D&I	  
strategies	  to	  promote	  normalization	  of	  HPV	  vaccination	  for	  11-­‐12	  year	  old	  preteens.	  
D&I	  construct/outcome	   D&I	  organizational	  level	  measure	  
Effectiveness	   Evidence	  of	  positive	  outcomes	  vs.	  negative	  outcomes	  in	  the	  practice	  setting	  
Appropriateness/	  fit	   In	  sync	  with	  organizational	  goals	  and	  principles	  
Feasibility/	  adaptability	   Can	  the	  intervention	  be	  implemented	  as	  intended	  
Fidelity	   Extent	  to	  which	  the	  intervention	  is	  implemented	  as	  intended	  
Implementation	  cost	   Can	  the	  intervention	  be	  integrated	  into	  organizational	  operating	  budget	  or	  
cost	  can	  be	  assumed	  at	  higher	  partner	  level	  
Penetration/	  reach	   Proportion	  of	  the	  target	  population	  (eligible)	  that	  received	  the	  intervention	  
Maintenance/	  sustainability	   Maintaining	  new	  organizational	  practices,	  procedures,	  policies.	  Started	  
during	  intervention	  and	  sustained	  over	  time	  
	  
As	  D&I	  measures	  are	  continually	  defined	  and	  assessed,	  it	  is	  critical	  determine	  if	  the	  
measures	  employed	  by	  the	  Protect	  Them©	  project	  are	  effectively	  demonstrating	  a	  reliable	  
relationship	  with	  the	  appropriate	  implementation	  outcome.	  	  This	  is	  essential	  to	  promote	  
learning	  as	  the	  intervention	  spreads	  and	  guide	  necessary	  programmatic	  modifications.	  	  
Additionally	  effective	  measures	  are	  needed	  to	  inform	  sustainability	  and	  scaling	  up	  of	  the	  
program.	  	  
Evaluation:	  Alternative	  research	  designs	  	  
The	  complexity	  of	  D&I	  interventions	  is	  essential	  to	  address	  the	  multitude	  of	  multi-­‐level	  
factors	  that	  influence	  behavior.	  These	  systems-­‐type	  interventions	  may	  require	  research	  designs	  
alternative	  to	  the	  randomized-­‐controlled	  trial	  (RCT)	  that	  requires	  randomization	  of	  individuals.	  
Design	  choice	  for	  evaluation	  of	  an	  intervention	  must	  include	  analysis	  of	  intervention	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complexity,	  units/system	  recruitment,	  evaluation	  cost,	  costs/logistics	  of	  measuring,	  ethical	  
issues	  and	  must	  be	  able	  the	  following	  fundamental	  questions:	  1)	  has	  a	  change	  occurred?	  2)	  did	  
the	  change	  occur	  as	  a	  result	  of	  the	  intervention?	  and	  3)	  is	  the	  degree	  of	  change	  perceived	  to	  be	  
significant	  to	  important	  stakeholders?28	  	  Sanson-­‐Fisher	  et	  al.	  specified	  a	  list	  of	  alternative	  
research	  designs	  and	  compared	  the	  key	  features	  and	  shortcomings	  each	  with	  regard	  to	  the	  
ability	  to	  answer	  the	  three	  fundamental	  questions	  listed	  above.	  	  The	  alternative	  designs	  
include28:	  
1. Cluster	  RCT	  	  
a. Randomization	  at	  group/cluster	  level	  	  
b. Appropriate	  if	  intervention	  is	  targeted	  at	  a	  group	  and/or	  there	  is	  a	  risk	  of	  
contamination	  if	  individuals	  are	  randomized	  
c. Methodological	  rigor	  and	  design	  suits	  multiple	  units	  of	  analysis	  	  
d. Requires	  larger	  sample	  size	  and	  often	  costly	  
	  
2. Stepped	  wedge	  	  
a. Intervention	  implemented	  sequentially	  for	  all	  clusters	  	  
b. Randomize	  the	  order	  intervention	  is	  received	  	  
c. Longer	  evaluation	  period,	  larger	  sample	  size,	  increased	  number	  of	  
measurements	  and	  increased	  complexity	  in	  data	  analysis	  
	  
3. Interrupted	  time	  series	  	  
a. Requires	  a	  single	  group/cluster	  	  
b. Multiple	  measures	  of	  cluster-­‐specific	  variable	  obtained	  pre	  and	  post	  intervention	  
c. Group	  acts	  as	  its	  own	  control	  	  
d. Can	  use	  routine	  data	  	  
e. Large	  number	  of	  measurements	  and	  long	  data	  collection	  period,	  weak	  ability	  to	  
directly	  link	  results	  to	  intervention	  
	  
4. Multiple	  Baseline	  	  
a. Solution	  to	  main	  disadvantage	  of	  interrupted	  time	  series	  (lack	  of	  confidence	  that	  
any	  effect	  is	  due	  to	  intervention)	  	  
b. Similar	  to	  interrupted	  time	  series	  design	  but	  with	  multiple	  sites	  at	  different	  
times,	  with	  randomized	  time	  of	  implementation	  
c. All	  participants	  are	  able	  to	  receive	  the	  intervention	  
d. Requires	  multiple	  clusters,	  data	  analysis	  may	  be	  more	  complex	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The	  Protect	  Them©	  project	  employs	  a	  multiple	  baseline	  design	  that	  includes	  rolling	  
groups	  (three	  waves)	  of	  practices	  that	  report	  to	  the	  North	  Carolina	  Immunization	  Registry	  
(NCIR)	  and	  have	  a	  minimum	  of	  100	  unvaccinated	  11-­‐12	  year	  olds	  in	  their	  records	  at	  baseline.	  	  
Specifically,	  each	  practice	  will	  have	  at	  least	  six	  months	  of	  baseline	  data	  that	  will	  serve	  as	  the	  
practices	  own	  control.	  Parent/preteen	  pre	  and	  post	  surveys	  will	  assess	  changes	  in	  attitudes,	  
knowledge	  and	  behavior	  with	  regard	  to	  HPV	  vaccination.	  	  Compared	  to	  a	  RCT,	  this	  design	  
provides	  the	  opportunity	  for	  the	  intervention	  to	  evolve	  and	  be	  modified	  as	  necessary	  over	  time.	   
Economic	  evaluation	  	  
Due	  to	  the	  complex	  nature	  of	  D&I	  efforts,	  processes	  and	  strategies	  are	  often	  expensive	  
in	  nature.	  	  Therefore,	  it	  is	  critical	  to	  economically	  analyze	  an	  intervention	  to	  enable	  the	  ability	  
to	  compare	  the	  cost	  of	  implementation	  with	  the	  potential	  gains	  of	  the	  intervention	  itself.	  This	  is	  
accomplished	  by	  quantifying	  incremental	  costs	  associated	  with	  observed	  changes	  in	  
intermediate	  outcomes	  (eg.	  dissemination	  and	  implementation)	  or	  downstream	  outcomes	  (eg.	  
service	  level).29	  	  Types	  of	  economic	  evaluation	  include29:	  
1. Cost-­‐effectiveness	  analysis	  
a. Enables	  a	  comparison	  of	  the	  costs	  of	  different	  interventions	  designed	  to	  
influence	  a	  particular	  health	  outcome	  
b. (Costimplementation	  –	  Costusual	  )	  /	  (Outcomeimplementation	  –	  Outcomeusual)	  
i. Numerator	  represents	  the	  increase	  in	  cost	  associated	  with	  a	  particular	  
outcome	  
ii. Denominator	  indicates	  the	  potential	  gain	  in	  that	  outcome	  with	  the	  
intervention.	  
	  
2. Cost-­‐utility	  analysis	  
a. Measure	  costs	  associated	  with	  quality	  of	  life	  (incorporates	  preferences	  with	  
regard	  to	  the	  outcome)	  
b. Operationalization	  of	  preferences	  expressed	  in	  changes	  in	  quality-­‐adjusted	  life	  
years	  (QALYs)	  in	  the	  denominator	  of	  the	  equation	  
	  
3. Cost-­‐benefit	  analysis	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a. Only	  examines	  outcomes	  that	  can	  be	  monetarily	  quantified	  	  
b. Comparison	  of	  whether	  the	  monetary	  benefits	  of	  an	  intervention	  are	  greater	  
than	  costs	  
	  
4. Implementation	  cost-­‐effectiveness	  
a. (Costimplementation	  strategy	  –	  Costusual	  implementation)	  /	  (Outcomeimplementation	  
strategy	  –	  Outcomeusual	  implementation)	  
b. Implementation	  strategies	  are	  compared	  to	  typical	  practice	  on	  measures	  of	  cost	  
and	  ability	  to	  produce	  outcomes	  
	  
Despite	  an	  increasing	  focus	  on	  the	  development,	  selection	  and	  analysis	  of	  implementation	  
strategies,	  very	  few	  studies	  report	  conducting	  economic	  evaluations	  of	  dissemination	  and	  
implementation.29,30	  For	  example,	  a	  systematic	  review	  of	  implementation	  studies	  revealed	  that	  
approximately	  one	  third	  (63	  of	  235	  studies)	  analyzed	  the	  costs	  of	  implementation.30	  Primary	  
barriers	  to	  the	  economic	  evaluations	  of	  D&I	  studies	  include	  1)	  a	  general	  lack	  of	  agreement	  and	  
standardization	  of	  whether	  or	  not	  costs	  should	  be	  associated	  with	  particular	  implementation	  
activities,	  and	  2)	  a	  lack	  of	  standardization	  of	  appropriate	  implementation	  outcomes.29	  The	  
operationalization	  of	  intermediate	  implementation	  and	  dissemination	  outcomes	  is	  essential	  to	  
rationalize	  the	  expense	  of	  particular	  D&I	  strategies	  through	  economic	  evaluation.	  
	   Through	  the	  development	  of	  a	  cost-­‐analysis	  tool,	  the	  Protect	  Them©	  project	  is	  assessing	  
the	  cost	  of	  implementing	  the	  intervention	  for	  each	  participating	  practice.	  	  Specifically,	  data	  on	  
the	  cost	  of	  all	  resources	  used	  for	  the	  primary	  program	  activities	  (activity-­‐based	  costing)	  is	  
collected	  that	  itemizes	  costs	  by	  startup,	  ongoing,	  and	  research	  related.	  	  This	  is	  conducted	  for	  
each	  wave	  of	  the	  intervention	  from	  practice	  champions.	  	  The	  provision	  of	  itemized	  costs	  to	  a	  
potential	  practice	  could	  promote	  sustainability	  and	  scale	  up;	  however	  analysis	  of	  cost	  
effectiveness	  could	  be	  compelling	  by	  incorporating	  the	  potential	  gains	  of	  the	  intervention	  into	  
the	  equation.	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Analysis	  of	  Organizational	  Readiness	  	  
Organizational	  readiness,	  or	  the	  extent	  to	  which	  an	  organization	  is	  both	  willing	  and	  able	  
to	  implement	  a	  particular	  innovation31,	  is	  one	  of	  the	  key	  components	  to	  successful	  
implementation	  of	  an	  intervention.	  	  Specific	  organizational	  constructs	  impact	  the	  uptake	  and	  
sustainment	  of	  EBPs	  within	  organizations	  across	  all	  phases	  of	  the	  implementation	  process.	  	  This	  
implementation	  process	  can	  be	  characterized	  in	  four	  distinct	  phases32:	  	  	  
1. Exploration:	  consideration	  to	  adopt/consider	  an	  innovation	  
2. Adoption	  Decision/Preparation:	  prepping	  for	  implementation	  
3. Active	  Implementation:	  enacting	  plans	  and	  working	  through	  issues	  
4. Sustainment:	  creating	  and	  supporting	  structures	  and	  processes	  that	  will	  all	  innovation	  to	  
be	  maintained	  in	  organization/system	  
	  
Aaron’s	  et	  al.	  defined	  and	  diagrammed	  specific	  organizational	  constructs	  that	  impact	  EBP	  
uptake	  and	  sustainment.	  (Figure	  6)	  This	  diagram	  indicates	  unidirectional,	  bidirectional,	  and	  
reciprocal	  influences	  often	  embedded	  within	  the	  inner	  context	  of	  larger	  implementation	  
models.17,32	  A	  general	  description	  of	  each	  construct	  is	  listed	  below	  the	  figure.	  (derived	  from32)	  	  
1. Organizational	  culture:	  what	  makes	  the	  organization	  unique,	  including	  core	  values,	  
history,	  and	  intra-­‐organizational	  interactions	  
	  
2. Organizational	  climate:	  environment	  that	  emerges	  through	  the	  treatment	  of	  
organizational	  members	  by	  their	  leaders	  –	  affecting	  attitudes,	  motivation	  and	  
performance	  
a. Generic/molar	  –	  extent	  to	  which	  management	  provides	  a	  positive	  experience	  –	  
member	  well	  being	  (measure	  stress,	  autonomy,	  leadership	  support)	  
b. Strategic/focused	  –	  the	  general	  “feel”	  of	  the	  organization	  involving	  employee	  
perceptions	  of	  a	  particular	  outcome	  or	  process	  	  
	  
3. Implementation	  climate:	  a	  strategic	  climate	  that	  includes	  the	  shared	  perceptions	  of	  
organizational	  members	  of	  the	  importance	  of	  the	  implementation	  innovation	  resulting	  
from	  shared	  experiences	  and	  observations	  
	  
4. Leadership	  
a. Transformational	  –	  develops	  high	  levels	  of	  performance	  and	  potential	  of	  
individuals;	  engages	  individuals	  in	  thinking	  about	  issues	  in	  new	  ways,	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communicates	  vision	  for	  the	  future,	  trusted	  role	  model	  
b. Transactional	  –	  leaders	  reinforce	  or	  reward	  individuals	  for	  positive	  behaviors	  and	  
meeting	  goals	  
c. Passive	  –	  little	  exchange	  with	  individuals,	  active	  and	  destructive	  abdication	  of	  
responsibility	  
	  
5. Organizational	  readiness	  for	  change	  –	  extent	  to	  which	  members	  are	  psychologically	  and	  
behaviorally	  ready	  to	  implement	  a	  new	  EBP/Innovation	  
	  
6. Attitudes	  towards	  EBP	  (leaders	  and	  staff/members)	  
Despite	  an	  understanding	  of	  the	  importance	  of	  organizational	  readiness,	  there	  exists	  
much	  diversity	  with	  regard	  to	  how	  to	  define	  and	  operationalize	  these	  constructs.	  	  One	  recent	  
study	  proposed	  an	  implementation	  science	  heuristic	  for	  organizational	  readiness	  that	  
specifically	  operationalizes	  1)	  the	  motivation	  to	  implement	  an	  EBP/innovation,	  2)	  the	  general	  
capacities	  of	  the	  organization	  and	  3)	  the	  innovation-­‐specific	  capacities	  needed	  for	  an	  
EBP/innovation.31	  This	  analysis	  additionally	  recognizes	  that	  organizational	  readiness	  is	  
dimensional,	  dynamic	  (should	  be	  monitored	  throughout	  implementation),	  and	  that	  constructs	  
of	  readiness	  are	  interactive	  (all	  three	  are	  necessary	  for	  successful	  implementation).	  	  Moreover,	  
using	  this	  heuristic,	  specific	  deficiencies	  can	  be	  identified	  and	  targeted	  by	  support	  system	  
activities	  to	  build	  organizational	  readiness.	  (Figure	  7)	  
Using	  NCIR	  data	  and	  practice	  champion	  and	  provider	  surveys	  and	  focus	  groups,	  the	  
Protect	  Them©	  project	  will	  assess	  organizational	  readiness	  through	  the	  association	  of	  practice	  
level	  characteristics	  and	  intermediate	  and	  downstream	  outcomes.	  Specifically	  this	  will	  reveal	  
what	  practice	  characteristics	  maximized	  acceptability,	  adoption	  and	  feasibility	  of	  the	  
intervention.	  	  If	  necessary,	  a	  more	  rigorous	  analysis	  could	  identify	  specific	  organizational	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Figure	  6:	  Multiple	  levels	  of	  organizational	  processes	  and	  implementation	  (from	  Aarons	  et	  al.	  
2012)32	  	  
	  
constructs	  that	  impact	  the	  uptake	  and	  sustainment	  of	  HPV	  vaccination	  across	  all	  phases	  of	  the	  
implementation	  process.	  Hopefully,	  the	  intervention	  creates	  additional	  organizational	  readiness	  
by	  employing	  communication	  strategies	  for	  providers,	  parents	  and	  preteens	  and	  conducting	  
provider	  trainings.	  It	  is	  possible	  that	  this	  potential	  increase	  in	  organizational	  readiness	  could	  be	  
assessed	  using	  the	  above	  model	  (Figure	  6).	  	  Conversely,	  this	  model	  could	  be	  used	  to	  employ	  
additional	  methods	  to	  increase	  organizational	  readiness	  as	  needed.	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Figure	  7:	  Building	  organizational	  readiness	  through	  an	  evidence-­‐based	  system	  for	  
implementation	  support	  (from	  Scaccia	  et	  al.,	  2015)31	  
	  	  
SUSTAINABILITY	  &	  SCALING-­‐UP	  
	  
	   Sustainability	  can	  be	  described	  by	  the	  extent	  to	  which	  an	  EBP	  can	  deliver	  intended	  
benefits	  for	  a	  certain	  period	  of	  time	  after	  external	  support	  from	  funders	  is	  terminated.3	  
Research	  in	  the	  area	  of	  intervention	  sustainability	  faces	  challenges	  described	  previously	  for	  
general	  D&I	  research;	  the	  absence	  of	  unified	  terminology	  and	  methodology	  complicates	  
measurement,	  evaluation	  and	  general	  accumulation	  of	  findings.	  	  In	  general,	  sustainability	  was	  
previously	  considered	  in	  the	  early	  (process)	  phases	  of	  an	  intervention;	  however,	  Scheirer	  and	  
Dearing	  suggest	  that	  sustainability,	  like	  implementation,	  is	  dynamic	  and	  must	  be	  monitored	  
through	  the	  life	  course	  of	  the	  intervention.	  To	  measure	  sustainability	  outcomes,	  this	  group	  
suggests	  operationalization	  of	  the	  following	  variables:33	  	  
1. Dependent	  variables	  
a. Continuation	  of	  benefits	  or	  outcomes	  for	  consumers/clients/patients	  	  
b. Continuation	  of	  program	  activities	  or	  components	  of	  the	  original	  intervention	  
c. Maintenance	  of	  community-­‐level	  partnerships	  or	  coalitions	  developed	  during	  the	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intervention	  
d. Maintenance	  of	  new	  organizational	  practices,	  procedures	  and	  policies	  that	  were	  
started	  during	  program	  implementation	  
e. Sustained	  attention	  to	  the	  issue	  or	  problem	  
	  
2. Independent	  variables	  
a. Specific	  characteristics	  of	  the	  intervention	  (adaptability,	  cost,	  evidence-­‐based)	  
b. Organizational	  factors	  (fit,	  internal	  champion,	  existing	  capacity/leadership,	  staff	  
buy	  in)	  
c. Community	  environment	  of	  intervention	  site	  (partnerships,	  funders)	  
	  
Scaling	  up	  is	  the	  strategic	  process	  to	  expand	  the	  impact	  of	  successfully	  tested	  
interventions	  so	  as	  to	  benefit	  more	  people,	  promoting	  policy	  and	  program	  development	  on	  a	  
lasting	  basis.34	  While	  the	  scaling	  up	  of	  an	  intervention	  may	  seem	  like	  an	  intuitive	  concept,	  the	  
term	  can	  encompass	  a	  wide-­‐array	  of	  approaches	  including	  expansion/replication	  to	  new	  
geographic	  areas	  or	  populations,	  adding	  new	  activities	  to	  an	  intervention,	  or	  institutionalization	  
and	  policy	  adoption.	  	  There	  is	  a	  growing	  body	  of	  literature	  describing	  specific	  models	  for	  scaling	  
up	  health	  interventions,	  primarily	  in	  low	  and	  middle	  income	  countries.34,35	  	  One	  recent	  review	  
identified	  the	  key	  components	  of	  current	  scale	  up	  frameworks	  and	  used	  this	  literature	  to	  
determine	  factors	  of	  scale	  up	  success	  and	  barriers.35	  Key	  success	  factors	  included	  the	  
establishment	  of	  monitoring	  and	  evaluation	  systems,	  cost	  and	  economic	  modeling	  of	  
intervention	  approaches,	  active	  engagement	  of	  stakeholders	  (including	  members	  of	  the	  target	  
community),	  tailoring	  to	  the	  local	  context,	  the	  use	  of	  participatory	  approaches,	  the	  systematic	  
use	  of	  evidence,	  infrastructure	  to	  support	  implementation,	  strong	  leadership	  and	  champions,	  
political	  will,	  well	  defined	  scale-­‐up	  strategy	  and	  strong	  advocacy.35	  One	  example	  of	  a	  model	  
that	  addresses	  many	  of	  these	  factors	  was	  developed	  by	  ExpandNet,	  a	  network	  of	  public	  health	  
professionals	  with	  expertise	  in	  scaling	  up	  projects	  to	  large-­‐scale	  regional	  or	  national	  programs.	  	  
This	  model	  specifies	  five	  primary	  elements	  (innovation,	  organization,	  environment,	  resource	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team	  and	  the	  strategy)	  that	  interact	  in	  an	  open	  system	  and	  along	  the	  bottom	  of	  the	  model	  
includes	  the	  essential	  choices	  about	  the	  scaling	  up	  strategy.	  (Figure	  8)	  	  
	  
Figure	  8:	  The	  ExpandNet	  framework	  for	  scaling	  up	  (from	  WHO	  &	  Expand	  Net,	  2009)34	  
	  
	   The	  Protect	  Them©	  project	  addresses	  both	  sustainability	  and	  scaling	  up	  primarily	  
through	  the	  investigation	  of	  characteristics	  of	  practices	  that	  implement	  and	  maintain	  effective	  
communication	  strategies	  promoted	  by	  the	  intervention.	  	  This	  information	  is	  valuable	  for	  future	  
practices	  to	  reveal	  what	  organizational	  qualities	  facilitate	  and	  are	  barriers	  to	  implementation	  
and	  adoption	  of	  strategies	  promoting	  HPV	  vaccination	  of	  11-­‐12	  year	  olds.	  	  Upon	  evaluation,	  if	  
results	  are	  positive,	  the	  next	  phase	  would	  be	  to	  increase	  the	  scale,	  making	  sure	  to	  reach	  racial	  
and	  ethnic	  populations	  at	  higher	  risk	  for	  HPV	  infection	  and	  related	  diseases.	  	  The	  project	  may	  
benefit	  from	  using	  the	  ExpandNet	  framework	  (Figure	  8)	  to	  identify	  and	  specify	  strategies	  to	  
scaling	  up.	  	  Potential	  example	  scale	  up	  categories	  include	  scaling	  up	  type	  (extending	  the	  
intervention	  to	  new	  geographical	  areas),	  approaches	  to	  dissemination	  and	  advocacy	  (methods	  
by	  which	  the	  intervention	  is	  communicated	  and	  promoted	  to	  the	  user	  organization	  and	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stakeholders),	  organizational	  choices	  (engaging	  new	  stakeholders,	  pace	  of	  expansion,	  
flexibility),	  costs	  and	  resource	  mobilization,	  and	  monitoring	  and	  evaluation	  (assesses	  
outcomes/impacts	  and	  informs	  the	  process	  of	  scaling	  up).	  	  	  
CONCLUDING	  REMARKS	  
	   Using	  communication-­‐based	  dissemination	  and	  implementation	  strategies,	  the	  Protect	  
Them©	  project	  aims	  to	  motivate	  providers,	  parents	  and	  preteens	  to	  discuss	  STI	  prevention	  and	  
to	  complete	  the	  HPV	  vaccine	  series.	  	  The	  project	  conceptual	  model	  is	  informed	  by	  D&I	  theory	  
and	  frameworks,	  and	  D&I	  strategies	  are	  employed	  that	  include	  activity-­‐based	  costing	  and	  
assessing	  organizational	  characteristics	  that	  promote	  adoption	  and	  sustainability	  of	  the	  
intervention.	  	  Current	  research	  in	  the	  field	  of	  D&I	  demonstrates	  a	  call	  for	  standardization	  of	  
terminology	  and	  specification	  of	  well	  defined	  D&I	  models	  and	  strategies	  that	  lead	  to	  the	  
systematic	  analysis	  and	  potential	  scale	  up	  of	  effective	  and	  sustainable	  interventions.	  	  This	  
recent	  literature	  informs	  multiple	  aspects	  of	  the	  Protect	  Them©	  project.	  	  Specifically,	  current	  
research	  provides	  suggested	  methods	  of	  selection,	  specification,	  and	  measurement	  of	  distinct	  
dissemination	  and	  implementation	  strategies	  informed	  by	  conceptual	  models.	  	  These	  strategies	  
lead	  to	  specific	  intermediate	  dissemination	  and	  implementation	  outcomes	  that	  likely	  influence	  
parental	  and	  preteen	  intention	  to	  vaccinate,	  provider	  recommendations	  and	  the	  downstream	  
outcome	  of	  preteen	  vaccination.	  Therefore,	  specification	  of	  these	  strategies	  and	  outcomes	  
could	  aid	  in	  the	  identification	  of	  specific	  barriers	  and	  facilitators	  of	  HPV	  vaccination	  of	  11-­‐12	  
year	  olds	  and	  ultimately	  increase	  HPV	  vaccination	  rates	  in	  North	  Carolina.	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